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Even though in the immediate future the market for CaN and related wide-bandgap materials will be opto- 
electronic devices, CaN and wide-bandgap microelectronics has great potential for development. A new report - 
GUN & Related Wide Bandgap Materials & Devices, 7 998-2003 (from the publishers of this magazine) forecasts a 
multi-million dollar market for high-temperature, high-power and high-frequency devices by 2004. 
S uch is the progress in opto electronics, it comes as no sur- prise that the market for GaN 
and Sic will continue to be driven 
by demand for opto emitters for in- 
dicator lamps, displays, general illu- 
mination, data storage and printing. 
But these materials will also be im- 
portant for electrortic devices. 
The total market for all devices, 
i.e. optoelectronic and electronic, 
was estimated to be US$614m in 
1998, and growth rates exceed 
20%. Even these estimates could be 
conservative; white LEDs and vio- 
let diode lasers could show growth 
rates above 50%. 
This puts the market for micro- 
electronic devices in the shade: the 
report sees average growth rates 
from a US$3m market that should 
double by 2003. High-temperature 
electronics (HTE) is the smaller 
fraction, reflecting increased em- 
phasis on high frequency and high 
power. 
Industry evolution 
An on-going restructuring affecting 
all tiers of the optoelectronic com- 
ponent supply business is also hav- 
ing an impact on the key suppliers 
to that industry. Recently, Professor 
Nakamura moved to UCSB, an- 
nouncing a move into microelec- 
tronics as well as opto. Elsewhere, 
Sic pioneer Cree Inc acquired one 
of the newest entrants to the field, 
Nitres Inc. 
It is also notable that there are 
now more than 150 items listed in 
the HITEN on-line HTE component 
database. Launches are few, but an 
encouraging sign was Microsemi’s 
announcement of a new Sic 
Schottky diode produced with 
Sterling Semiconductor. In turn, 
Uniroyal Technology Corp (a ven- 
dor of UHB-LEDs affiliated with 
EMCORE) has bought Sterling. 
The greatest market opportunity 
that lies ahead for the exploitation 
of wide-bandgap semiconductors is 
in devices that use all of the charac- 
teristics in combination. Such appli- 
cations include compact 
high-power microwave sources. If 
made from wide-bandgap semicon- 
ductors, not only will these devices 
be able to handle higher power lev- 
els than existing semiconductors 
but also in a smaller volume at high- 
er sustained operational tempera- 
tures. Examples of such an 
application include solid-state am- 
plifiers for microwave ovens or 
portable transmission equipment 
for satellite ‘IV transmission. 
Market prospects 
Optoelectronics devices have al- 
ready become a substantial market 
and exhibit good prospects for re- 
turn on investment. However, it is 
becoming one of the most com- 
petitive, with considerable pricing 
pressure. While the wide-bandgap 
optoelectronics market is benefit- 
ing from a long-term on-going pen- 
etration of other market sectors 
and creation of new ones, there 
may be competition from other 
devices. 
In the area of wide-bandgap 
electronic devices little competi- 
tion as yet exists at the higher tem- 
perature range, but so too little 
market existsThis is despite certain 
types of polymer that are able to 
survive temperatures as high as 
4OO’C. But these are not of the same 
composition as the current genera- 
tion of light-emitting polymers.The 
principal limiting factors for the ex- 
pansion of the wide-bandgap elec- 
tronics market are thus market 
demand and technological immatu- 
rity of the devices, systems and the 
design capability to extract opti- 
mum performance from them. 
Coat-tail effect 
Market demand - though small - at 
present does exist for some appli- 
cations (e.g. compact sources of 
high-power microwave energy). 
Present needs are met by variants 
of vacuum tube technology such 
as the klystron and magnetron. 
Solid-state equivalents based on 
wide-bandgap semiconductors are 
under development and some 
progress has been made, but as-yet 
this looks several years away 
A certain amount of “coat-tail” 
effect is likely to be achieved from 
the existing knowledge gained 
through the development in mate- 
rials and processes of optoelectron- 
ics devices. This will serve to 
shorten the development time of 
other related devices such as solid- 
state microwave sources or high- 
temperature transistors and as-yet 
unheard-of devices. Therefore, in 
some respects, microelectronic 
rather than optoelectronic devices 
offer the best opportunity for a 
company wishing to invest in wide- 
bandgap semiconductors, with the 
caveat that the market will take 
several years more to develop. 
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